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Moderate  alcohol  consumption  is  associated  with  reduced  morbidity  and  mortality  from  coronary  heart
disease.  However,  alcohol  has  been  reported  to provoke  myocardial  ischemia  in some  cases.  We reporteceived in revised form 6 March 2013
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a 60-year-old  man  with  beer-induced  myocardial  ischemia,  which  was clearly  proved  by  beer-stress
electrocardiography  and  beer-stress  thallium-201  scintigraphy.
<Learning  objective:  Myocardial  ischemia  can be induced  by alcohol,  which  was  clearly  shown  by
beer-stress  electrocardiography  and  thallium-201  scintigraphy  in our  case.>
©  2013  Japanese  College  of  Cardiology.  Published  by Elsevier  Ltd.  All  rights  reserved.ntroduction
Moderate alcohol consumption is known to reduce morbidity
nd mortality from coronary heart disease [1]. However, alcohol
as been reported to provoke myocardial ischemia in some cases,
lthough the mechanism has not been elucidated [2–4]. We report
 case with beer-induced myocardial ischemia.
ase report
A 60-year-old man  presented with chest pain after drinking
eer over the course of 2 weeks. Approximately 5 years earlier,
e had started drinking a can of beer (350 ml,  calculated ethanol
4 g) almost every night before dinner. After drinking beer, he usu-
lly spent about 15 min  eating dinner. He reported that chest pain
ad almost always occurred 10–15 min  after ﬁnishing dinner and
pontaneously resolved within 10 min. He had not drunk any other
lcohol except beer with dinner and reported that chest pain had
ever developed after eating dinner without beer or on exertion.
even years previously, he had undergone percutaneous coronary
ntervention with a sirolimus-eluting stent (Cypher, Cordis, John-
on and Johnson, Bridgewater, NJ, USA) for the treatment of effort
ngina pectoris without any complications. At presentation, med-
cation included aspirin, rosuvastatin, diltiazem, famotidine, and
itroglycerin as needed for chest pain. He was a current smoker
nd did not use illicit drugs.
On examination, physical signs were normal; no heart mur-
ur  was audible without the third or fourth sounds. An
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ttp://dx.doi.org/10.1016/j.jccase.2013.04.004electrocardiogram and chest radiograph were normal. Complete
blood count and blood levels of electrolytes, glucose, alkaline
phosphatase, creatine kinase, amylase, and total protein were
normal, as were tests of renal and liver function. Echocardiogra-
phy revealed normal left ventricular size and function. Using a
portable electrocardiographic monitor (HCG-801, OMRON, Tokyo,
Japan), which enables patients to make a recording of about 30 s
when symptoms occur, beer-induced ST-segment depression with
chest pain was reproducibly observed (Fig. 1). After receiving
approval by our local Ethics Committee and informed consent
from the patient, beer-stress scintigraphy with thallium-201 was
performed; thallium-201 of 111 MBq  was  injected intravenously
15 min  after drinking 350 ml  of beer and eating dinner. Heart
rate, blood pressure, and rate-pressure product were similar dur-
ing beer-stress testing (e.g. initially, 132/87 mmHg, 79 beats per
min, and 10 428, respectively; ﬁnally 143/69 mmHg, 74 beats per
min, and 10 582, respectively). Single photon emission computed
tomography showed reduced tracer uptake in the inferior wall of
the left ventricle, with redistribution 3 h later (Fig. 2).
Coronary angiography showed in-stent restenosis (75%) in the
mid  portion of the right coronary artery and de novo stenosis (90%)
in the mid  portion of the left circumﬂex coronary artery, as shown in
Fig. 3. Subsequently, the implantation of everolimus-eluting stents
(Xience V, Abbott Vascular, Santa Clara, CA, USA) was  successfully
performed for both lesions (Fig. 4). At the last follow-up, he reported
that he had been enjoying a can of beer, without chest pain, for more
than 6 months after discharge.Discussion
In general, myocardial ischemia develops when oxygen supply
(i.e. coronary blood ﬂow) becomes inadequate to meet oxygen
vier Ltd. All rights reserved.
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Fig. 1. Electrocardiography on a portable monitor shows changes in ST-segment
i
d
m
e
w
o
m
d
h
o
e
c
i
d
c
c
b
d
severity and physiological severity remains unclear in the present
case, but sirolimus-eluting stent implanted in the right coronary
F
cmmediately after eating dinner with beer (A) and 15 min  later with chest pain (B).
emand (i.e. myocardial oxygen consumption). Beer-induced
yocardial ischemia in our case, which was proved by beer-stress
lectrocardiography and beer-stress thallium-201 scintigraphy,
as not accompanied by increased heart rate, blood pressure,
r rate-pressure product. These features were consistent with
yocardial ischemia induced by decreased oxygen supply or
ecreased coronary blood ﬂow, e.g. increased coronary tone.
Direct or indirect actions of ethanol and its metabolite, acetalde-
yde, have been reported to play an important role in the regulation
f coronary tone in patients who had a history of chest pain [3,4]. In
xperimental studies with canine coronary arteries [5], high con-
entrations of ethanol produced concentration-dependent increase
n coronary tone whereas acetaldehyde resulted in concentration-
ependent relaxation of basal tone. A distended stomach after meal
ould provoke enhanced vagal nerves, possibly leading to increased
oronary tone [6], but the mechanism was unlikely in our case
ecause chest pain never developed without beer and drinking beer
id not signiﬁcantly alter vital signs.
ig. 3. Coronary angiography shows in-stent restenosis in the mid  portion of the right c
ircumﬂex coronary artery (B, arrow). The degree of angiographic stenosis is more severeFig. 2. Beer-stress scintigraphy shows reduced thallium-201 uptake in the inferior
myocardium 15 min  after eating dinner with beer (A), with complete redistribution
3  h later (B).
Beer-stress scintigraphy showed myocardial ischemia in the
inferior wall of the left ventricle, suggesting that the culprit
lesion was  an in-stent restenosis after sirolimus-eluting stent
implantation in the right coronary artery, although angiographic
stenosis was  more severe in the left circumﬂex coronary artery
than in the right coronary artery in our case. These phenomena
are known to occur often in clinical practice, probably because
angiographic severity is not always consistent with physiologic
severity in terms of myocardial ischemia when myocardial blood
ﬂow is assessed using fractional ﬂow reserve with an intracoro-
nary pressure guidewire [7] or adenosine-stress positron emission
tomography [8]. In our case, these physiological assessments were
not performed.
The exact mechanism of the discrepancy between angiographicartery may  be an underlying cause. Sirolimus-eluting stents have
been reported to be associated with the development of endothelial
oronary artery (A, arrowhead) and de-novo stenosis in the mid  portion of the left
 in the left circumﬂex artery than in the right artery.
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endothelial dysfunction after sirolimus-eluting stent implantation. Eur Heart JFig. 4. Stent implantation was  successfully performed for both lesions 
ysfunction [9,10], possibly causing increased coronary tone not
nly distal to the stents, but also in the stents [11]. These ﬁndings
ndicate that increased coronary tone associated with sirolimus-
luting stents might be the most likely cause, although coronary
pasm provocation test with beer was not performed in our case.
In conclusion, we experienced a 60-year-old man  with beer-
nduced myocardial ischemia, which was clearly proved by
eer-stress electrocardiography and beer-stress scintigraphy with
hallium-201.
cknowledgments
The authors thank Dr. Michiyo Yamano for echocardiographic
xamination and Dr. Hiroki Sugihara for his thoughtful discussion.
eferences[1] Rimm EB, Klatsky A, Grobbee D, Stampfer MJ.  Review of moderate alcohol con-
sumption and reduced risk of coronary heart disease: is the effect due to beer,
wine, or spirits. BMJ  1996;312:731–6.
[2] Orlando J, Aronow WS,  Cassidy J, Prakash P. Effect of ethanol on angina pectoris.
Ann Intern Med  1976;84:652–5.
[ right coronary artery (A) and in the left circumﬂex coronary artery (B).
[3] Ando H, Abe H, Hisanou R. Ethanol-induced myocardial ischemia: close rela-
tion between blood acetaldehyde level and myocardial ischemia. Clin Cardiol
1993;16:443–6.
[4] Matsuguchi T, Araki H, Anan T, Hayata N, Nakagaki O, Takeshita A, Nakamura
M.  Provocation of variant angina by alcohol ingestion. Eur Heart J 1984;5:
906–12.
[5] Altura BM,  Altura BT, Carella A. Ethanol produces coronary vasospasm: evi-
dence for a direct action of ethanol on vascular muscle. Br J Pharmacol
1983;78:260–2.
[6] Cowan CL, McKenzie JE. Cholinergic regulation of resting coronary blood ﬂow
in  domestic swine. Am J Physiol 1990;259:H109–15.
[7] Pijls NH, Sels JW.  Functional measurement of coronary stenosis. J Am Coll Car-
diol 2012;59:1045–57.
[8] Gewirtz H. PET measurement of adenosine stimulated absolute myocardial
blood ﬂow for physiological assessment of the coronary circulation. J Nucl
Cardiol 2012;19:347–54.
[9] Togni M, Windecker S, Cocchia R, Wenaweser P, Cook S, Billinger M, Meier B,
Hess OM. Sirolimus-eluting stents associated with paradoxic coronary vaso-
constriction. J Am Coll Cardiol 2005;46:231–6.
10] Hofma SH, van der Giessen WJ,  van Dalen BM,  Lemos PA, McFadden EP, Sianos
G,  Ligthart JM, van Essen D, de Feyter PJ, Serruys PW.  Indication of long-term2006;27:166–70.
11] Maekawa K, Kawamoto K, Fuke S, Yoshioka R, Saito H, Sato T, Hioka T. Images
in cardiovascular medicine. Severe endothelial dysfunction after sirolimus-
eluting stent implantation. Circulation 2006;113:e850–1.
